Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.051; wR factor = 0.128; data-to-parameter ratio = 21.5.
Related literature
For background to the chemistry and biological activity of diaryl amines, see: Reddy et al. (2010) . For related structures, see: Bhat et al. (2012a,b,c) ; Wang et al. (2010) ; Tian et al. (2010) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For reference bond-length data, see: Allen et al. (1987) . For the stability of the temperature controller used for the data collection, see: Cosier & Glazer (1986 Refinement R[F 2 > 2(F 2 )] = 0.051 wR(F 2 ) = 0.128 S = 1.01 5082 reflections 236 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.37 e Å À3 Á min = À0.35 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the S1/C15-C18 and C1-C6 rings, respectively. Symmetry codes: (i) x; Ày þ 1 2 ; z þ 1 2 ; (ii) Àx þ 1; Ày; Àz þ 2; (iii) Àx þ 1; y À 1 2 ; Àz þ 3 2 ; (iv) x; y; z þ 1.
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 
Abdel-Aziz Comment
In view of the importance of the chemistry and biological activity of diaryl amines (Reddy et al., 2010) and in continuation to our interest in the chemistry of hydrazones (Bhat et al., 2012a,b,c) , we report herein the crystal structure of the title compound.
The asymmetric unit of the title compound is shown in Fig. 1 . The central benzene ring [C7-C12] makes dihedral angles of 45.36 (9)° and 55.33 (9)° with the thiophene ring [S1/C15-C18] and dimethyl-substituted benzene ring [C1-C6], respectively. The dihedral angle between the thiophene ring and C1-C6 benzene ring is 83.60 (9)°. The thiophene ring and C7-C12 benzene ring are twisted from the mean plane of C13(═O1)-N2-N3═C14 bridge [maximum deviation = 0.0860 (13) Å at atom N3] with dihedral angles of 23.86 (9)° and 24.77 (8)°, respectively. An intramolecular N1-H1N1···O1 hydrogen bond generates an S(6) ring motif (Bernstein et al., 1995) in the molecule. Bond lengths (Allen et al., 1987) and angles are within normal ranges and are comparable to those found in related structures (Tian et al., 2010; Wang et al., 2010) .
In the crystal (Fig. 2) , molecules are linked by N2-H1N2···O1 and C1-H1A···O1 hydrogen bonds, with the same O atom acting as the acceptor, into sheets parallel to bc plane. The crystal packing also features C-H···π interactions (Table   1) , involving Cg1 and Cg2 which are the centroids of S1/C15-C18 and C1-C6 rings, respectively.
Experimental
The title compound was prepared by the reaction of thiophene-2-carbaldehyde (0.11 g, 1 mmol) and 2-[(2,3-dimethylphenylamine)]benzohydrazide (0.25 g, 1 mmol) in ethanol (25 ml). After stirring at room temperature for 3 h, the resulting mixture was concentrated under reduced pressure. The precipitate was washed with cold ethanol to afford the title compound. Yellow needles were recrystallized from ethanol solution by the slow evaporation of the solvent at room temperature after several days.
Refinement
The N-bound H atoms were located in a difference Fourier map and refined freely [N-H = 0.85 (3) and 0.89 (2) Å]. The remaining H atoms were positioned geometrically [C-H = 0.95 and 0.98 Å] and refined using a riding model with U iso (H) = 1.2 or 1.5U eq (C). A rotating group model was applied to the methyl groups. Two outliers, (302) and (312), were omitted in the final refinement.
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: supplementary materials sup-2 Acta Cryst. (2012). E68, o2524-o2525 SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound with 50% probability displacement ellipsoids. The dashed line represents the intramolecular N-H···O hydrogen bond.
Figure 2
The crystal packing of the title compound. The dashed lines represent the hydrogen bonds. For clarity sake, hydrogen atoms not involved in hydrogen bonding have been omitted. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.10235 (4) 0.29345 ( 0.0181 (7) 0.0193 (6) 0.0122 (6) 0.0016 (5) 0.0045 (5) −0.0001 (5) N1 0.0172 (9) 0.0300 (9) 0.0203 (9) 0.0093 (7) 0.0073 (7) 0.0073 (7) 0.0163 (10) 0.0212 (9) 0.0141 (9) −0.0002 (7) 0.0036 (7) −0.0004 (7) C5 0.0172 (10) 0.0169 (9) 0.0128 (9) 0.0003 (7) −0.0001 (7) −0.0004 (7) C6 0.0136 (9) 0.0208 (9) 0.0163 (9) 0.0013 (7) 0.0029 (7) −0.0004 (7) C7 0.0164 (9) 0.0165 (9) 0.0174 (9) 0.0001 (7) 0.0036 (7) −0.0006 (7) C8 0.0159 (10) 0.0215 (9) 0.0203 (10) 0.0031 (8) −0.0012 (8) 0.0011 (8) C9 0.0267 (11) 0.0222 (10) 0.0171 (10) 0.0029 (9) −0.0042 (8) 0.0003 (8) C10 0.0319 (12) 0.0239 (10) 0.0126 (9) 0.0030 (9) 0.0030 (8) 0.0005 (8) C11 0.0201 (10) 0.0188 (9) 0.0174 (9) 0.0025 (8) 0.0050 (8) −0.0007 (7) C12 0.0142 (9) 0.0157 (8) 0.0143 (9) −0.0016 (7) 0.0025 (7) −0.0005 (7) C13 0.0127 (9) 0.0142 (8) 0.0160 (9) −0.0022 (7) 0.0042 (7) −0.0002 (7) C14 0.0171 (10) 0.0170 (9) 0.0141 (9) −0.0004 (7) 0.0029 (7) −0.0003 (7) C15 0.0151 (9) 0.0169 (9) 0.0155 (9) 0.0003 (7) 0.0053 (7) 0.0029 (7) Symmetry codes: (i) x, −y+1/2, z+1/2; (ii) −x+1, −y, −z+2; (iii) −x+1, y−1/2, −z+3/2; (iv) x, y, z+1.
